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Supplementary Material

Parents’ Perceptions of Student Academic Motivation during the COVID-19 Lockdown: A Cross-

country Comparison

1. SUPPLEMENTARY FIGURES AND TABLES
1.1. Exploratory Factor Analysis (EFA)

We started by plotting scree plots (Cattell, 1966) to test whether the motivation items indexed a
unidimensional construct, for both the pre-COVID-19 and COVID-19 item forms (Figure S1, Table
S1). The scree plots indicated that one factor should be retained for EFA (Figure S1).
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Figure S1. Scree plot of pre-COVID-19 and COVID-19 motivation items. Figures drawn using psych
package (version 1.8.12; Revelle, 2019) in R.
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Table S1. Pre-COVID-19 and COVID-19 motivation items’ correlation matrix

M1 M2 M3 M4 MS M6

M7 M8 M9 M10 M1l MI12

Pre-COVID-19
M2
M3
M4
M5
M6
M7
M8
M9
M10
M11
M12
M13
COVID-19
M2
M3
M4
M5
M6
M7
M8
M9
M10
M11
M12
M13

0.14
0.54
0.55
0.53
0.43
0.33
0.53
0.48
0.47
0.55
0.38
0.43

0.12
0.66
0.70
0.64
0.49
0.35
0.67
0.64
0.65
0.71
0.44
0.52

0.18
0.23
0.2
0.25
0.25
0.19
0.22
0.22
0.26
0.15
0.25

0.09
0.18
0.16
0.16
0.16
0.21

0.2
0.21
0.18
0.12
0.19

0.56
0.57
0.47
0.46
0.6
0.53
0.54
0.61
0.43
0.51

0.68
0.59

0.5
0.45
0.62
0.59
0.61

0.7
0.43
0.51

0.62
0.51
0.42
0.65
0.55
0.56
0.7
0.54
0.55

0.73
0.55
0.39
0.74
0.69
0.72
0.83
0.55
0.57

0.6
0.46
0.83
0.75
0.74
0.71
0.62
0.59

0.57
0.43
0.83

0.8
0.81
0.76
0.52
0.51

0.63
0.57
0.49
0.54
0.55
0.49
0.48

0.64
0.58
0.56
0.61
0.55
0.53
0.45

0.44
0.43
0.45
0.49
0.39
0.48

0.42
0.41
0.43
0.44
0.34
0.47

0.8
0.82
0.74
0.62
0.61

0.89
0.89
0.78
0.52
0.56

0.79
0.67
0.52
0.55

0.86
0.74
0.49
0.53

0.72
0.54 0.62
0.57 0.66 0.56

0.76
0.54 0.54
0.54 0.61 0.48
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EFAs, using psych package (version 1.8.12; Revelle, 2019) in R, with one factor showed that,

except for item M2, all items had strong loadings (Table S2). As such, item M2 was dropped from
further analysis. Because several items had very similar wordings and were highly correlated we used a
combination of factor loadings and items’ discrimination (mean difference of the top third scores and
lowest third scores) to decide which items to keep/drop. Within each set we selected one item. Selected
items had the highest loadings and discrimination scores (excepting for M6 which only had higher
discrimination in the COVID-19 EFA). Hereafter, the five selected items will be referred as M1 to M5
(both in the supplementary material file and in the main text).
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Table S2. Pre-COVID-19 and COVID-19 motivation items’ factor loadings and discrimination scores

Factor New item

N M SD Descrimination loading Set Selected name
Pre-COVID-19
M1 567 31 1.2 2.48 0.62 0 yes M1
M2 567 3.16 1.08 1.81 0.28 no
M3 567 276 1.18 2.03 0.70 1 no
M4 567 3.45 1.2 211 0.75 1 no
M5 567 3.28 1.17 2.05 0.86 2 no
M6 567 354 1.2 2.15 0.69 3 yes M4
M7 567 3.03 1.18 2.63 0.59 3 no
M8 567 3.19 1.17 2.46 0.89 2 yes M3
M9 567 2.83 1.12 1.96 0.81 2 no
M10 567 3.05 1.11 2.38 0.83 2 no
M11 567 3.22 1.17 2.5 0.86 1 yes M2
M12 567 3.72 1.02 0.91 0.69 4 no
M13 567 3.43 1.14 1.98 0.72 4 yes M5
COVID-19
M1 567 294 121 2.53 0.76 0 yes M1
M2 567 3.06 1.06 2.36 0.21 no
M3 567 2.74 1.16 2.01 0.74 1 no
M4 567 3.21 1.15 1.99 0.85 1 no
M5 567 3.11 111 2.4 0.86 2 no
M6 567 329 1.14 2 0.69 3 yes M4
M7 567 2.94 1.11 1.89 0.54 3 no
M8 567 295 1.14 2.42 0.91 2 yes M3
M9 567 2.79 1.13 1.97 0.87 2 no
M10 567 293 1.15 2.42 0.89 2 no
M11 567 3.09 1.17 2.47 0.89 1 yes M2
M12 567 3.56 1.04 1.87 0.62 4 no
M13 567 3.25 1.14 1.99 0.66 4 yes M5
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Note. Discrimination scores correspond to the mean difference of the top third scores (highest scores)

and lowest third scores (lowest scores); items from the same set have similar wordings; final items’
wording: M1- “When it is time to do homework/study s/he is poorly motivated” (reversed), M2- “It is
hard to convince him/her to do homework/study because s/he would rather perform other activities”
(reversed), M3- “It is difficult to get him/her concentrate when s/he has to do homework/study”
(reversed), M4- “S/he studies the minimum to get a sufficient grade (reversed)”, M5- “When the

teacher assigns homework, s/he does it all (by his own and not solicited by parents)”.
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1.2. Longitudinal Confirmatory Factor Analysis (CFA)

Following Widaman, Ferrer, and Conger (2010) we tested the factorial invariance of motivation
items across time and samples by comparing a series of increasingly restricted models (Table S3).

According to Cheung and Rensvold (2002) a value of ACFI between 0 and —0.01 indicates invariance.

Table S3. Motivation factorial invariance

CFlI ®CFI
Configurational invariance 0.977
Invariant factor loadings 0.975 -0.002
Invariant factor loadings and intercepts 0.959 -0.016
Invariant factor loadings, intercepts, and error variances 0.951 -0.008

Invariant factor loadings, intercepts, error variances and error co-variances 0.951  0.000

Table S3 results indicate that at least one of the motivation items is not invariant across time
and/or sample. Comparing intercept invariance for one item at a time showed that two items’ intercepts
were non-invariant. Because multi-group, longitudinal models with a more restricted factorial
invariance, that still maintain acceptable fit indices, have more interpretative value than less restricted
models (despite their lower statistical fit), we opted to present in the main text models with full
factorial invariance (Widaman et al., 2010). Nevertheless, the final model presented in the main text
(complete estimates presented in Table S4) showed the same patterns of significance than a partial

factorial invariance model where the invariance constraints of the two intercepts were relaxed.
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1.3. Latent Change Score Model Estimates

Table S4. Unstandardized model estimates

Invariant Italy

estimate  SE p estimate  SE

1. Factor loadings

1.1 Motivation items

Motivation pre-COVID-19 =~ M1 1

Motivation pre-COVID-19 =~ M2 1.22 0.05 <0.001
Motivation pre-COVID-19 =~ M3 1.18 0.05 <0.001
Motivation pre-COVID-19 =~ M4 0.91 0.05 <0.001
Motivation pre-COVID-19 =~ M5 0.91 0.05 <0.001
Motivation COVID-19 =~ M1 1

Motivation COVID-19 =~ M2 1.22 0.05 <0.001
Motivation COVID-19 =~ M3 1.18 0.05 <0.001
Motivation COVID-19 =~ M4 0.91 0.05 <0.001
Motivation COVID-19 =~ M5 0.91 0.05 <0.001
1.2. Change

Motivation change =~ Motivation COVID-19 1

EC Activities change =~ EC Activities COVID-19 1

2. Intercepts
2.1. Motivation items

M1 pre-COVID-19 0

M2 pre-COVID-19 -0.52 0.15 <0.001
M3 pre-COVID-19 -049 015 0.001
M4 pre-COVID-19 0.66 0.16 <0.001
M5 pre-COVID-19 0.59 0.16 <0.001
M1 COVID-19 0

M2 COVID-19 -0.52  0.15 <0.001
M3 COVID-19 -049 015 0.001
M4 COVID-19 0.66 0.16 <0.001

M5 COVID-19 0.59 0.16 <0.001
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2.2. Motivation latent change
Motivation pre-COVID-19
Motivation COVID-19
Motivation change

2.3. EC Activities latent change
EC Activities pre-COVID-19
EC Activities COVID-19

EC Activities change

2.4. Predictor

Age

3. Regression estimates (latent change)
Motivation COVID-19 ~ Motivation pre-COVID-19
EC Activities COVID-19 ~ EC Activities pre-COVID-19

4. Variances

4.1. Motivation items

M1 pre-COVID-19

M2 pre-COVID-19

M3 pre-COVID-19

M4 pre-COVID-19

M5 pre-COVID-19

M1 COVID-19

M2 COVID-19

M3 COVID-19

M4 COVID-19

M5 COVID-19

4.2. Motivation latent change
Motivation pre-COVID-19
Motivation COVID-19
Motivation change

4.3. EC Activities latent change
EC Activities pre-COVID-19

3.1

0.74
0.3
0.35
0.8
0.65
0.74
0.3
0.35
0.8
0.65

0.36

0.04

0.05
0.03
0.03
0.05
0.04
0.05
0.03
0.03
0.05
0.04

0.05

<0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001

-0.27

3.19

-2.08

9.65

0.59

1.13

0.05

0.08

0.09

0.16

0.06

0.09
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EC Activities COVID-19
EC Activities change
4.4. Predictor

Age

5. Co-variances

5.1. Latent change

Motivation pre-COVID-19 ~~ Motivation change
Motivation change ~~ EC Activities change

EC Activities change ~~ EC Activities pre-COVID-19
5.2. Predictors

EC Activities change ~~ Age

Motivation change ~~ Age

6. Correlated error terms

M1 pre-COVID-19 ~~ M1 COVID-19
M2 pre-COVID-19 ~~ M2 COVID-19
M3 pre-COVID-19 ~~ M3 COVID-19
M4 pre-COVID-19 ~~ M4 COVID-19
M5 pre-COVID-19 ~~ M5 COVID-19

1.52

-0.18
0.04
-1.17

0.10
0.31

0.08
0.07
0.13
0.53
0.33

0.09

0.03
0.02
0.07

0.06
0.06

0.04
0.03
0.03
0.05
0.04

<0.001

<0.001
0.027
<0.001

0.101
<0.001

0.028
0.005
<0.001
<0.001
<0.001

4.56

0.36
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2. SUPPLEMENTARY DATA

10

Latent change score models can be replicated using the co-variance matrices of both samples (Table

S5).

Table S5. Co-variance matrices (lower diagonal)

Italy M

M1_pre 309 1.21

M2_pre 3.08 053 1.12

M3_pre 320 042 0.88 1.29

M4_pre 3.70 050 0.71 0.69 1.22

M5_pre 347 028 0.67 0.77 053 1.19

M1 279 028 054 054 048 047 1.22

M2 282 018 0.67 0.66 042 060 0.76 1.21

M3 287 020 0.68 0.79 049 059 0.74 0095 1.27

M4 342 029 060 0.71 0.78 056 0.65 0.69 0.72 1.12

M5 322 0.7 048 050 030 0.80 0.44 057 0.49 044 1.18

EC_Act pre 319 0.2 0.06 002 013 0.12 0.06 -0.03 0.04 0.08 0.20 1.06

EC_Act 1.12 -0.03 0.08 0.07 0.05 0.08 0.12 0.12 0.11 0.08 0.10 -0.05 0.32

C_Age 9.65 -0.25 0.10 0.17 -0.16 0.20 0.31 0.27 0.54 0.04 051 0.68 0.10 457
C_Gender 0.04 0.04 0.08 010 0.01 0.04 0.12 0.12 0.10 0.08 0.04 -0.07 0.04 0.13 0.25
P_Edu 1413 093 0.30 056 1.10 0.33 0.24 -0.08 0.28 0.61 -0.30 0.73 -0.17 -0.59 -0.07 15.09
Portugal M

M1_pre 3.10 153

M2_pre 3.28 0.87 1.48

M3 _pre 319 0.89 1.08 141

M4 _pre 346 066 0.82 0.85 1.52

M5_pre 342 0.72 097 0.83 070 1.33

M1 301 063 0.72 068 0.37 0.60 1.56

M2 321 0.63 093 083 051 073 1.08 1.39

M3 299 060 0.76 090 0.48 0.67 1.00 1.07 1.32

M4 324 053 065 069 1.01 055 0.69 0.76 0.78 1.36

M5 326 056 0.78 0.65 050 0.91 0.83 091 0.83 0.65 1.35

EC_Act pre 288 0.08 0.09 0.14 014 0.10 0.00 -0.02 0.06 0.09 0.02 1.37

EC_Act 1.29 001 0.05 0.05 0.08 -0.01 0.02 0.03 0.06 0.12 0.03 0.16 0.48

C_Age 10.04 0.01 0.14 0.32 -0.32 0.24 029 0.52 057 0.06 053 0.13 0.10 6.36
C_Gender -0.02 011 0.08 0.07 0.14 008 0.06 0.07 0.07 0.12 0.10 -0.05 0.01 -0.12 0.25
P_Edu 14.84 0.08 -0.29 -0.06 0.36 -0.31 -0.15 -0.17 -0.03 0.19 -0.26 1.31 0.09 -0.80 0.10 15.42

Note. First column includes variables’ mean values; gender:

girls =-0.5, boys = 0.5.
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